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TECHNICAL FIELD 

The present invention relates to a technique for assisting in 
p l an i ng planning a measures to refornn business management of an 
enterprise, particularly, relates to a technique for assisting in p la n i ng 
planning a measures to reform business management of an enterprise, 
in which even an inexpert manager can obtain plans of measures for 
management reforms by using indexes that indicate the condition of 
business operations in the enterprise. 



15 BACKGROUND ART 

In for-profit companies such as an enterprise (joint-stock 
company), efficient business management is required in order to make 
a more profit by increasing sales and cutting cost. Accordingly, the 
manager has to grasp the problems on the management of his/her own 

20 enterprise, and considers from necessity what should be improved in 
order that the purpose of making a more profit can be attained. 
Further, the manager has to adopt plans of measures expected to 
obtain the utmost effect with limited funds at the time of consideration. 

However, all of corporate managers cannot always form 

25 appropriate plans of measures to solve the problems on their business 
management. For example, there are a lot of inexpert corporate 
managers. There are enterprises employing a management system in 
which a plurality of departments constructing the enterprise are treated 
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as independent enterprises and the management of department is 
delegated to the chief of each department. There are cases where 
such departments are established as other enterprises. In these 
cases, the chief of the department acts as a corporate manager in 
5 charge of the department. However, the chief of the department, who 
was one of the corporate members heretofore, generally has less 
experience in management. Hence, there are many cases where 
he/she asks for assistance in forming plans of measures for 
management reforms. 

10 Such inexpert managers would intend to obtain knowledge 

helpful to the management reforms from various kinds of books as 
references. In fact, a lot of books about business management are 
issued. For example, such books include ones which scholarly 
describe business management, ones which introduce procedures of 

15 reforming business management based on a model particularly set, 
ones which mainly describe financial analysis and the like, and ones 
which introduce procedures of supply chain and the like. 

For example, with respect to finance, methodology of finding 
measures by analysis of financial condition based on financial 

20 statements and the like are disclosed in the books about finance. 
Namely, with respect to finance, the financial condition of an enterprise 
can be generally indicated in the form of financial statements, 
regardless of the form of enterprise. Thus, there may be mentioned 
that financial management can be dealt with on the basis of the 

25 knowledge from the books about finance in many enterprises. 

However, for an individual operation process such as 
manufacturing process in manufacturing industries, general 
methodology like financial analysis has not been established yet. 
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Accordingly, it is difficult to find books directly helpful to forming plans 
of measures for management reforms, which is proper to an individual 
enterprise. Enterprises, which have the good fortune to agree with a 
model set in a certain book, can refer to the model. However, a 
5 number of enterprises hardly agree with models described in books. 
Thus, it is difficult to deal with reality of the management only with 
relying on the knowledge from the books. 

Meanwhile, among corporate managers, there are persons 
who have much experience in business management. They were 

10 engaged upon the business management in various kinds of 
enterprises, and actually carried out management reforms to gain 
success. These successful persons did not always make good job in 
forming plans of measures from the beginning. They built up their 
experience in various kinds of failures so that they learned how to form 

15 plans of measures to deal with various situations, it leading them to 
current success. Namely, for forming plans of measures for 
management reforms, a lot of experience in judg e m e nt judgment of 
which measures should be selected from various plans of measures, 
based on the current condition of the business operation, is required. 

20 However, it is obviously impossible to expect inexpert managers to 
have experience in forming plans of measures. Consequently, it is 
desirable that an excellent person who has the above-mentioned 
experience would be invited to an enterprise in need of management 
reforms and would participate in the management team. Also, it is 

25 desirable to assist an inexpert manager in management reforms by 
asking for advice from such experienced manager. 

However, most of such excellent and experienced persons 
(managers) are usually engaged in the management of a particular 
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enterprise and extremely busy. Therefore, there are few persons who 
can transfer to another enterprise or managers who can afford to give 
advice to another enterprise. Thus, it is in fact difficult to adopt the 
above-mentioned means in all of the enterprises in need of 
5 management reforms. In this respect, the same difficulty can be 
applied to a case where an excellent management consultant is invited. 
Furthermore, high cost is necessary for inviting an excellent person, 
therefore, it is difficult for a small-to-medium-size business in the cost. 

By the way, there is a possibility that an experienced manager 

10 or consultant errs in his/her j udg e m e nt ! udgment . Therefore, it is 
preferred to verify the adequacy of the plans of measures for 
management reforms, which is planed out by himself/herself, before 
putting the plans of measures into practice. However, there has been 
no technology that can assist in such verification. 

15 In the case of various kinds of corporations (juridical persons) 

such as charitable corporations that carry on the non-profit business, or 
organizations such as government and municipal organizations, it is 
required to efficiently proceed with their business operation within a 
limited budget. Accordingly, the management reforms in the business 

20 operation of these non-profit organizations involve the same problem 
as in a for-profit enterprise. Consequently, the term "enterprise" used 
herein refers to an entity carrying on business operation, which 
includes not only for-profit enterprises but also individually owned 
companies and non-profit enterprises. 

25 An object of the present invention is to provide a technique for 

assisting In forming plans of measures for management reforms, which 
is specific to an individual enterprise, independent upon the amount of 
experience of the planner, and to also provide a technique for assisting 
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in verifying the formed plans of measures. 

SUMMARY OF THE INVENTION 

5 In order to attain the above-mentioned purposes, according to 

the present invention, it is provided for a method of assisting in forming 
plans of measures for management reforms, which is executed by an 
information processor, wherein: 

a general business-operation-index group including a plurality 

10 of indexes indicating the condition of business operation of an 
enterprise, a general plan-of-measures group including a plurality of 
plans of measures, each of which is information showing how to deal 
with the condition indicated by the respective indexes included in said 
general business-operation-index group, and the first 

15 correlation-information group including a plurality of correlation 
information, each of which defines the correlation between the 
respective indexes included in the general business-operation-index 
group and the respective plans of measures included in the general 
plan-of-measures group are stored in a data storage device; 

20 a problem-index group is produced by extracting, as problem 

indexes indicating problems in tlie business operations to be improved, 
one or more business operation indexes from the general 
operation-index group and stored in the data storage device; 

the second correlation-information group is produced by 

25 extracting correlation information relating to the problem indexes 
included in the problem-index group from the first 
correlation-information group; 

a potential plan-of-measures group is produced by selecting 
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one or more plans of measures relating to the second 
correlation-information group from the general plan-of-measures group; 
and 

the resultant one or more potential plans of measures included 
5 in the potential plans-of-measures group are output. 

Further, according to another embodiment of the present 
invention, it is provided for a system of assisting in forming plans of 
measures for management reforms executed by an information 
processor, wherein: 
10 said information processor includes an input device, a data storage 
device, a central processor, and an output device; 

said data storage device stores a general business-operation-index 
group including a plurality of indexes indicating the condition of 
business operation of an enterprise, a general plan-of-measures group 

15 including a plurality of plans of measures, each of which is information 
showing how to deal with the condition indicated by the respective 
indexes included in said general business-operation-index group, a first 
correlation-information group including a plurality of correlation 
information, each of which defines the correlation between the 

20 respective indexes included in the general business-operation-index 
group and the respective plans of measures included in the general 
plan-of-measures group, and a problem-index group produced by 
extracting, as problem indexes indicating problems in the business 
operations to be improved, one or more business operation indexes 

25 from the general operation-index group; and 

said central processor executes the following steps of: 

producing a second correlation-information group by 
extracting correlation information relating to the problem indexes 
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included in the problem-index group from the first 
correlation-information group; 

producing a potential plan-of-measures group by selecting one 
or more plans of measures relating to the second 
5 correlation-information group from the general plan-of-measures group; 
and 

outputting the resultant one or more potential plans of 
measures included in the potential plan-of-measures group through the 
input/output device. 

10 Furthermore, according to still another embodiment of the 

present invention, it is provided for a program product read in and 
executed by a computer having a storage device to cause said 
computer to perform processing of assisting in forming plans of 
measures for management reforms, wherein: 

15 the program causes the computer to perform the following 

processing of: 

storing a general business-operation-index group including a 
plurality of indexes indicating the condition of business operation of an 
enterprise, a general plan-of-measures group including a plurality of 

20 plans of measures, each of which is information showing how to deal 
with the condition indicated by the respective indexes included in said 
general business-operation-index group, and the first 
correlation-information group including a plurality of correlation 
information, each of which defines the correlation between the 

25 respective indexes included in the general business-operation-index 
group and the respective plans of measures included in the general 
plan-of-measures group in a data storage device; 

producing a problem-index group by extracting, as problem 
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indexes indicating problems in the business operations to be improved, 
one or more business operation indexes from the general 
operation-index group and storing the group in the data storage device; 

producing the second correlation-information group by 
5 extracting correlation information relating to the problem indexes 
included in the problem-index group from the first 
correlation-information group; 

producing a potential plan-of-measures group by selecting one 
or more plans of measures relating to the second 
10 correlation-information group from the general plan-of-measures group; 
and 

outputting the resultant one or more potential plans of 
measures included in the potential plans-of-measures group. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an explanatory diagram showing an outline of a 
method of assisting in forming plans of measures for management 
reforms of a enterprise according to the present invention; 

Figs. 2A to 2F is an explanatory diagram showing an outline of 
20 a system of assisting in forming plans of measures, which is used for 
rendering a service of assisting in forming plans of measures for 
management reforms; 

Fig. 3 is a block diagram showing an example of the hardware 
system constitution of an information processor which constructs the 
25 system of assisting in forming plans of measures; 

Fig, 4 is a flow chart showing the outline of setting problem 
indexes and processing of assisting in forming plans of measures by a 
program of assisting in forming plans of measures; 
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Fig. 5 is explanatory diagram showing that profit and plans of 
measures are related to each other with a tree-structure; 

Fig. 6 is a block diagram showing a functional constitution of 
the system of assisting in forming plans of measures, which is used in 
5 the present embodiment; 

Fig. 7 is a block diagram showing an outline of business 
operation process to be reformed In an enterprise subjected to 
management reforms; 

Fig. 8 is an explanatory diagram schematically showing a 
10 structure in which category-of-business data indicating the category of 
business are stored; 

Fig. 9 is an explanatory diagram schematically showing a 
structure in which losing-order-factor data indicating factors of losing 
an opportunity to gain an order are stored; 
15 Fig. 10 is an explanatory diagram schematically showing a 

structure in which extraordinary-loss-factor data indicating factors of 
causing extraordinary loss are stored; 

Fig. 11 is an explanatory diagram schematically showing a 
structure In which cost-structure data are stored; 
20 Fig. 12 is an explanatory diagram schematically showing a 

structure in which index data are stored; 

Fig. 13 is an explanatory diagram schematically showing a 
structure in which selling-price-trend data are stored; 

Fig. 14 is an explanatory diagram schematically showing a 
25 structure in which cost-item-benchmark data are stored; 

Fig. 15 is an explanatory diagram schematically showing a 
structure in which index-benchmark data are stored; 

Fig. 16 is an explanatory diagram schematically showing a 
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structure in which plan-of-measures data are stored; 

Fig. 17 is an explanatory diagram more specifically showing 
the relationship between profit and business operation indexes on the 
basis of the relationship between profit and plans of measures; 
5 Fig. 18 is an explanatory diagram schematically showing the 

relationship between business operation indexes and plans of 
measures; 

Fig. 19 is an explanatory diagram showing an example of the 
input screen through which a variety of settings are accept when using 
10 the service of assisting in forming plans of measures; 

Fig. 20 is an explanatory diagram showing an example of the 
screen on which the analysis result with respect to problem indexes is 
displayed; 

Fig. 21 is an explanatory diagram showing another example of 
15 the screen on which the analysis result with respect to problem indexes 
is displayed; 

Fig. 22 is a flow chart indicating the procedure for analyzing 
business management; 

Fig. 23 is a flow chart indicating the procedure for selecting 
20 problem indexes and plans of measures; 

Fig. 24 is an explanatory diagram indicating the state that 
problem-index vector f is selected from general 
business-operation-index vector f; 

Fig. 25 is a flow chart indicating the procedure for producing a 
25 profit - problem-index matrix Mp'; 

Fig. 26A is an explanatory diagram showing a portion of tree 
relating to Agross sales (AS) and the problem indexes relating thereto, 
both of which are extracted from the tree shown in Fig. 17, and Fig. 
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26B is an explanatory diagrann showing procedure by which a matrix 
Ms relating to the losing-order-factor tree is produced on the basis of 
the relationship between the extracted tree portion and the problem 
indexes; 

5 Fig. 27 is a flow chart indicating procedure for producing the 

relational expression between problem indexes and plans of measures; 

Fig. 28 is an explanatory diagram schematically showing the 
production of a problem-index -plans-of-measures matrix Mm' from a 
business-operation-index - plans-of-measures matrix Mm; 
10 Fig. 29 is an explanatory diagram schematically showing the 

relationship between problem indexes and plans of measures together 
with elements of the matrix Mm'; and 

Fig. 30 is a flow chart indicating the procedure for selecting 
plans of measures to be executed from a potential plan-of-measures 

15 i^i^ii'is'- 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention will be described below 
with reference to the drawings. The present invention is applied to 

20 assistance in forming plans of measures for management reforms of an 
enterprise. For example, when the manager or person in charge of 
management reforms in an enterprise forms plans of measures for 
management reforms in his/her enterprise, the present invention is 
applied to assistance in forming the same. Further, the present 

25 invention is applied to a service of proposing plans of measures to an 
enterprise that intends to carry out management reforms, as business. 
Furthermore, the present invention can also be utilized to verify plans 
of measures formed by another method. 

1 1 



The present invention assists in forming plans of measures for 
management reforms with an information processor. Namely, a 
system for assisting in forming plans of measures is constructed by the 
use of an information processor. In an embodiment mentioned below, 
5 the present invention will be described with reference to an example in 
which the present invention is applied to manufacturing industries. 
However, the present invention is basically applicable to any categories 
of business. 

Fig. 1 shows the outline of a service of assisting in forming 

10 plans of measures for management reforms, to which the present 
invention is applied. In Fig. 1, the service of assisting in forming 
plans of measures for management reforms is performed by causing an 
information processor 100 constituting therein a system for assisting in 
forming plans of measures for management reforms 10 (hereinafter 

15 referred simply as "system 10") to execute a program for assisting in 
forming plans of measures for management reforms P (hereinafter 
referred to simply as "program P")). Namely, the system 10 reads 
therein status data A which show current condition of business 
operation of an subject enterprise ST (hereinafter referred to simply as 

20 "subject enterprise ST" or "subject enterprise) and reference data for 
comparison B (hereinafter referred to simply as "reference data B) 
which are data appearing in the market with respect to enterprises 
other than the subject enterprise, and analyzes the condition of 
business operation in the subject enterprise and forms plans of 

25 measures through the program P, which is previously installed therein, 
to output results CI (result of analysis) and C2 (plans of measures). 
The result of the analysis and the plans of measures can separately be 
output. The results CI and C2 are provided to the subject enterprise 



ST and a service provider SR that renders a service of assisting in 
forming plans of measures for management reforms. The service 
provider SI^ SR can further draw up a proposal report D based on the 
results C1 and C2 with a computer and provide it to the subject 
5 enterprise ST via a network. 

Here, subjects who are rendered the service of assisting in 
forming plans of measures for management reforms, include not only 
subject enterprises but also consultants and consulting companies, 
which offer counsel to the client enterprises of their management 

10 reforms. In fact, the service is rendered to the managers and persons 
in charge of promoting management reforms of subject enterprises, 
and consultants, they being hereafter referred to as users U. 

Next, various embodiments of rendering the service of 
assisting in forming plans of measures for management reforms 

15 according to the present invention will be described with reference to 
Figs. 2A to 2F. Respective examples shown in Figs. 2A to 2F are 
basically built on the concept of the service of assisting in forming 
plans of measures for management reforms as shown in Fig. 1. 
Details of the status analysis of the subject enterprise and the forming 

20 of plans of measures will be described later. 

In the example shown in Fig. 2A, the system 10 is constructed 
by the use of an information processor 100. Namely, the information 
processor 100 reads therein status data A of a subject enterprise and 
reference data B, executes a program P previously installed thereon to 

25 perform an analysis and a proposal of plans of measures for 
management reforms, and outputs results CI and C2, A service 
provider SR provides a recording medium 200 that stores therein the 
reference data B and the program P to a user U. At this time, the 



service provider SR can make a profit, for example, through selling and 
leasing the recording medium 200, and collecting tolls of the software 
(program) and the data. The service provider SR carries out 
accounting processing in order to secure earnings. The accounting 
5 processing may be carried out by a separate system. 

The recording medium 200 may be, for example, a CD-ROM 
and the like. Each time when the program P and data are updated, a 
new recording medium 200 which stores therein the updated program 
and data is provided for the user U. The program and data in the 
10 information processor 100 may be updated by means of downloading 
updated ones via a network NW. At the time of update, the service 
provider SR can secure a profit by means of accounting the toll of new 
data. 

The system 10 is composed of an information processor 100 
15 as shown in Fig. 3. The information processor 100 shown in Fig. 3 
comprises a computer 110 which includes a Central Processing Unit 
(CPU) 111, Read Only Memory (ROM) 112 and Random Access 
Memory (RAM) 113. The computer 110 executes various operation 
processing, an external storage device 150 which stores therein 
20 various kinds of programs executed by the computer 110 and 
necessary data, input devices 120 including a keyboard 121 and a 
mouse 122, a display unit 130 such as a liquid crystal display (LCD) or 
a cathode ray tube (CRT), a printer 140, a CD-ROM reader 160 which 
reads a program and data stored in a CD-ROM, and a communication 
25 control unit 170 which performs communication via a network. 

In the information processor 100, the program P stored in the 
recording medium 200 is read through the CD-ROM reader 160 and is 
installed in the external storage device 150. The computer 110 reads 
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the reference data B from the recording medium 200 and accepts input 
of status data A indicating the status condition of business operations 
in the subject enterprise, via the input device 120. Further, the 
computer 110 performs analysis for the status condition of business 
5 operations in the subject enterprise by, for example, benchmarking 
through the program P by using the input status data A and the 
reference data B, as shown in Fig. 4. Then, the result of the analysis 
CI is output to the display unit 130 or the printer 140 (Step 1000). 
Furthermore, the computer 110 performs processing of selecting 

10 problem indexes by utilizing the result of analysis CI (Step 2000). 
Then, plans of measures which improve the problems indicated by the 
selected problem indexes, are selected from a plurality of plans of 
measures previously provided, and the result of the selection of plans 
of measures (i.e. result C2) is output. The selected plans of 

15 measures are output to the display unit 130 or the printer 140 (Step 
3000). Alternatively, the results CI and C2 may be transmitted to 
another computer not shown in Fig. 2A. If data necessary for 
selection of the problem indexes are already given, Step 1000 may be 
omitted. In addition, if the problem indexes are already specified, 

20 Step 2000 may also be omitted. 

In this embodiment, as mentioned above, plural kinds of plans 
of measures are previously provided for. For the problem indexes, the 
{ plans of measures of interest are extracted from the plural kinds of 

plans of measures through the algorithm predetermined on the basis of 

25 the status data A. Here, the plural kinds of plans of measures 
previously provided for the selection have been set on the basis of the 
knowledge of experts such as experienced managers. On the other 
hand, the algorithm for selecting plans of measures of interest through 



an information processor has been devised by the present inventors. 

In an example shown in Fig. 2B, a system 10 is constructed, in 
which the information processor 100 reads therein the status data A of 
the subject enterprise and the reference data B, and performs analysis 
5 and formation of plans of measures through the program P, to output 
the results C1 and C2. In this embodiment, a sever 300 which stores 
therein the reference data B is provided for. The server 300 transmits 
the reference data B therefrom in accordance with the request from the 
information processor 100. The reference data B stored in the server 

10 300 are always updated to keep them to date. Therefore, the 
information processor 100 can always use the current reference data B. 
The program P is provided through the recording medium 200. 
Processing in the information processor 100 are the same as in the 
embodiment explained in Fig. 2A except that the reference data B is 

15 downloaded from the server 300. Accordingly, redundant explanation 
is omitted. In the example of Fig. 2B, it is considered that accounting 
processing is done at the time of providing the recording medium 200 
and at the time of downloading the reference data B. The other 
possibilities of accounting are the same as those in the 

20 above-mentioned example shown in Fig. 2A. 

In an example shown in Fig. 2C, a service provider S=P-SR 
owns a server 300a for storing therein the program P, and a server 
300b for storing therein the reference data B, and transmits the 
program P and the reference data B from the servers 300a and 300b, 

25 respectively, via a network in accordance with the request from a user 
U. In this example, the information processor 100 downloads the 
program P and the reference data B from the servers 300a and 300b, 
respectively, only when processing of forming plans of measures is 



performed. Therefore, the information processor 100 needs not store 
therein all the time the program P and the reference data B. 
Processing in the information processor 100 are the same as in the 
example shown in Fig. 2A. 
5 In the example shown in Fig. 2C, a system for collecting toll 

can be constructed by means of accounting to the user U every time 
when downloading the program P and reference data B. 

Alternatively, in the example shown in Fig. 2C, the servers 
300a and 300b may be constituted in a single server SQO (not shown) . 

10 In addition, in the case of Fig. 2C, a system may be 

constituted in which the information processor 100 sends the status 
data A of a subject enterprise to the server 300a, processing of forming 
plans of measures is performed in the server 300a, and the results CI 
and C2 are fed back to the information processor 100. This system is 

15 suitable for a case where, for example, in an enterprise having a 
plurality of places of business, the server 300 is established in the 
head office and the information processors 100 are established in 
respective places of business so as to connect therebetween to each 
other via a network NW. In this case, when the server 300 receives 

20 status data A from the information processor 100 of respective places 
of business, it performs processing of forming plans of measures on 
the basis of the status data A and the reference data B to feed back the 
results CI and C2 to the information processor 100 of the place of 
business which sent thereto the status data A. 

25 In an example shown in Fig. 2D, the system 10 as shown in 

Fig. 1 is constructed through an information processor 100a. Namely, 
the information processor 100a reads therein the status data A of a 
subject enterprise from a business operation system 20 that runs on a 



separate application program. The business operation system 20 
includes, for example, a finance management system and a 
manufacturing management system. On the other hand, the 
information processor 100a reads therein the reference data B and the 
5 program P from the recording medium 200. Then, the information 
processor 100a performs analysis and forming plans of measures on 
the basis of the status data A and the reference data B through the 
program P, to output the results CI and C2. However, in this example, 
the information processor 100a transmits the results CI and C2 in 

10 accordance with the request from another information processor 100b. 
The information processor 100b outputs the results CI and C2 to the 
display unit 130 or the printer 140 in accordance with the request from 
a user U. Here, as the information processors 100a and 100b, ones 
which have the same constitution of, for example, the information 

15 processor 100 as shown in Fig. 3 can be used. 

While the example shown in Fig. 2D employs a constitution in 
which the status data A is read from the business operation system 20, 
the present invention is not limited to this constitution. For example, a 
portion of the status data A may be read from a business operation 

20 system 20 and the residual portion thereof from another business 
operation system 20. Alternatively, a constitution may be employed in 
which a portion of the status data A is input to the information 
processor 100b via the input device 120 thereof. 

An example shown in Fig. 2E shows a system in which an 

25 information processor 100a assists in analysis and formation of plans 
of measures in the same manner as in the example shown in Fig. 2D. 
However, the example shown in Fig. 2E is different from the one shown 
in Fig. 2D in that the reference data B is gotten via a network NW. 
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The function and operation of the information processor 100a are 
basically the same as those in the above-mentioned example shown in 
Fig. 2D, redundant explanation being omitted. 

An example shown in Fig. 2F shows a system in which an 
information processor 100a assists in analysis and formation of plans 
of measures in the same manner as in the example shown in Fig. 2D. 
However, the example shown in Fig. 2F is different from the one shown 
in Fig. 2D in that the program P and the reference data B are gotten 
from the servers 300a and 300b, respectively, via a network NW. The 
10 servers 300a and 300b can be constituted in a single server (not 
shown). The function and operation of the information processor 100a 
are basically the same as those in the above-mentioned example 
shown in Fig. 2D, redundant explanation being omitted. 

Next, the assistance in forming plans of measures performed 
15 in the various examples described above will be explained. Here, 
explanation will be made on the basis of the above-mentioned example 
shown in Fig. 2A. Of course, the below-mentioned explanation is 
applicable to the above-mentioned examples of Figs. 2B to 2F. 
Further, it is applicable to embodiments not specifically shown herein, 
20 too. 

Prior to concrete explanations, the basic concept of the 
present invention will be first described with reference to Fig. 5. Fig. 
5 is a tree-structured diagram which shows a relationship between 
problems relating to decrease in profits and plans of measures. The 
25 present inventors devised this relationship as follows. Namely, the 
present inventors interviewed persons (managers) sufficiently 
experienced in management reforms, with respect to procedure to form 
plans of measures for management reforms, arranged systematically 
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the answers obtained from the interview and formulated them to be 
able to be treated by an information processor. 

An enterprise can continuously run a business by properly 
assuring sales S obtained by selling goods for sale, and profit P 
5 obtained by subtracting cost C necessary to sell the goods for sale, 
such as cost of manufacturing and administrative costs for marketing, 
from the sales S. The term "goods for sale" used herein means not 
only manufactured goods (herein, it may be referred to as 
"(manufactured) product") but also any kinds of services. However, 

10 the explanation herein will be made of manufacturing industries, 
therefore, the goods for sales means manufactured goods. 

A downturn in business means lapse into a state that proper 
profits cannot be secured. The downturn in business is caused when 
sufficient sales cannot be secured while costs increase. In the 

15 present invention, to a ratio of profit of the current period relative to 
that of the previous period, A profit (AP), a ratio of gross sales of the 
current period relative to that of the previous period, A gross sales (AS), 
a ratio of gross cost of the current period relative to that of the previous 
period, A gross cost (AC) and a ratio of extraordinary loss of the 

20 current period relative to that of the previous period, A extraordinary 
loss (AL) are linked as factors of fluctuating the A profit. Further, as 
the cause of fluctuating the A gross sales (AS), a ratio of selling price 
of manufactured goods in the current period relative to that in the 
previous period, A selling price t1, which is found from selling price 

25 trend tO and a tree t2 showing causes by which sales could not secure, 
are linked to the A gross sales As the typical examples. Fig, 5 shows a 
losing-order-factor tree t2, which indicates the causes of losing an 
opportunity to gain an order. Also, as causes of fluctuating the A 
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gross cost, a cost-structure tree t3 showing the cost structure and a 
manufacturing-unachievable-factor tree t4 showing the causes by 
which production could not achieve the target, are linked to the A gross 
cost Furthermore, as the causes of fluctuating the A extraordinary 
5 loss (AL), the manufacturing-unachievable-factor tree t4, a 
extraordinary-loss-factor tree t5 showing the causes of the 
extraordinary loss and a miscellaneous-factor tree t6 are linked to the 
A extraordinary loss 

Here, an business-operation-index group which is a set 

10 (assembly) of business-operation-indexes indicating elements in the 
business operation process to be reformed, is considered. This 
business-operation-index group is expressed as a vector to be an 
business-operation-index vector f. The business-operation-index 
vector f is linked to the A profit (AP) by the A profit-fluctuation-factor 

15 trees. Namely, by the use of a matrix Mp including correlation 
information of the profit - business-operation-index, which is comprised 
of elements of the respective factor trees, the relationship between AP 
and f can be expressed by the following equation: 
AP = Mp • f (1) 

20 On the other hand, as problems in the business operation 

process to be solved, a problem-index group including the 
business-operation-indexes which shows the problems to be solved, is 
selected from the business-operation-index group, depending upon the 
factors of decreasing profit. The problem-index group is expressed as 

25 a vector to be a problem-index vector V-t This selection can be 
carried out with reference to the result of benchmarking that is 
performed by means of comparison of the status data A with the 
reference data B. Here, the business-operation-indexes comprise 
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indexes that can generally be considered in a category of business. 
Accordingly, with respect to such generally considered indexes may be 
referred to as the "general business-operation-index vector f or the 
"general business-operation-index group", if necessary.. 

Here, a profit which fluctuates in accordance with the 
problem-index BBj^MI^BB nP'^" When a matrix composed of, 
its elements, items which construct the trees selected from the 
above-mentioned trees, as elements fluctuating the profit, is a matrix 
Mp', and a vector composed of indexes selected as the problem from 
10 the general business-operation-index vector f, is a problem-index 
vector f, the A profit (AP') is expressed by an equation described below. 
Namely, the A profit (AP*) has a correlation with the problem-index 
vector f . 

AP' = Mp' • f (2) 

15 On the other hand, the general business-operation-index 

vector f is correlated with general plan-of-measures !^W#^i?< composed 
of a group of plans of measures that can be generally considered 
corresponding to the general business-operation-index vector f. 
Respective plans of measures included in the general 
20 plans-of-measures are empirically set and previously provided. 

When a matrix correlating the business operation indexes with the 
plans of measures is a matrix Mm, between the general 
business-operation-index vector f and the general plan-of-measures 
there is a relationship expressed by the following equation: 

25 f = Mm • X (3) 

When plans of measures S/e^cl^fc^x to be executed is 
extracted from the general plan-of-measures vi^cti^ including all of 
the previously provided plans of measures, the problem-index vector f 
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has already been selected from the general 
business-business-operation-index f. Therefore, a matrix Mm'm is 
obtained by extracting the elements relating to the problem-index 
vector f from the business-operation-index - plan-of-measures matrix 



5 Mm. Accordingly, the selected plan-of-measures ^^^te^' is given 
by the following equation: 

f = Mm' • X' (4) 

In the present invention, the problem-index vector f is 
selected by the use of the status data A and the reference data B, as 

10 shown in the above-mentioned Steps 2000 and 3000 in Fig. 4. Based 
on the selected problem-index vector f , processing of selecting plans 
of measures ^^^^B' corresponding to the problem-index vector f from 
the general plan-of-measures ^^^^^ previously provided, is 
performed. Further, verification processing is performed with respect 

15 to the relationship between the plans of measures i^elforlx' and the 
amount of investment therefor. Fig. 23 shows a procedure of 
selecting the plans of measures. Prior to an explanation of the 
procedure, the business operation processes of the subject enterprise 
and examples of various data used for selection of the plans of 

20 measures will be described briefly. 

Fig. 7 shows an outline of the business operation process to 
be reformed in the subject enterprise. In Fig. 7, a production 
operation in a maker 3 is shown as an example. The maker 3 
W^SKB^^K^SS^KSSBSSSR ^ between a plurality of customers 1 to 

25 which the maker 3 supplies manufactured goods of its own and a 
plurality of business associates 2_from which the maker 3 gets in parts 
and the like. 

An order/shipment operation 31 conducts respective 
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processing of accepting request for estimation from the customer 1, 
issuing an estimate thereto, receiving an order therefrom, and 
informing the acceptance of order thereto. Further, the 
order/shipment operation 31 conducts respective processing of 
5 checking inventory in a product warehouse 3 and instructing thereto 
take products out of storage. Furthermore, the order/shipment 
operation 31 conducts respective processing of instructing a scheduling 
operation 32 to prepare a production schedule of products 
manufactured on order and receiving information of the production 

10 schedule therefrom. 

The scheduling operation 32 draws up a plan of manufacturing 
products as ordered on the basis of the delivery date, quality and 
quantity thereof. When parts, materials and the like are newly 
necessary, the scheduling operation 32 informs of the number of the 

15 parts, the amount of material or the like to be needed to a procurement 
operation 33. Further, the scheduling operation 32 informs of the 
number of products to be manufactured to a task assignment operation 
34, in accordance with the plan of manufacturing. 

The procurement operation 33 conducts respective processing 

20 of requesting of a business associate 2 to estimate the parts necessary 
to be supplied, receiving the estimate therefrom, making an order 
thereto and receiving the acceptance of order therefrom. Further, the 
procurement operation 33 informs to the scheduling operation 32 of the 
delivery schedule of the parts or material. Furthermore, the 

25 procurement operation 33 conducts respective processing of checking 
arrival of the material or the like to a material warehouse 35 and 
instructing thereto to take material out of storage. 

The task assignment operation 34 is informed of the number 



of products to be manufactured from the scheduling operation 32. 
Subsequently, the task assignment operation 34 assigns the necessary 
work to a manufacturing operation 36, and instructing thereto to start 
the work. Further, the task assignment operation 34 informs the 
5 scheduling operation 32 of the accomplishment of production received 
from the manufacturing operation 36. 

The material warehouse 35 stores the parts, material and the 
like delivered from the business associate 2. Further, the material 
warehouse 35 reports to the procurement operation 33 that the parts, 

10 material and the like were put in storage. 

The manufacturing operation 36 conducts manufacturing 
control in accordance with the operating instructions assigned from the 
task assignment operation 34, and reports the accomplishment of 
manufacture thereto. Further, the manufacturing operation 36 

15 receives the parts, material and the like from the material warehouse 
35 and manages manufacturing products, and conducts processing of 
entering the manufactured products in the product warehouse 37. 

The product warehouse 37 dispatches the manufactured 
products to the customer 1 in accordance with the instructions from the 

20 order/shipment operation 31. Subsequently, the product warehouse 
37 informs the order/shipment operation 31 of entering thereto and 
dispatching therefrom of the products, respectively. 

Next, the configuration of function in a system of assisting in 
forming plans of measures used in this embodiment will be explained 

25 with reference to Fig. 6. A system shown in Fig. 6 can be realized by, 
for example, the hardware system as shown in Fig. 3 mentioned above. 
The system shown in Fig. 6 comprises an input-data-checking module 
1101 that checks input data, a problem-index-selecting module 1102 



that performs processing of selecting a problem-index vector f^Lf^om 
the general business-operation-index vector f, a problem-index - profit 
matrix Mp producing module 1103 that forms a matrix Mp correlating 
problem indexes with profit, a problem-index - plan-of-measures matrix 
5 Mm producing module 1104 that forms a matrix Mm correlating problem 
indexes with the plans of measures, a linear programming process 
engine 1105 and an external input/output device 1106 . The linear 
programming process engine 1105 performs processing of computing 
profit relative to the amount of investment with respect to the selected 

10 plans of measures so as to select plans of measures, by which the 
computed profit becomes equal or larger than the target profit. The 
external input/output device performs processing of accepting 
externally input data and processing of outputting a screen, result of 
processing and the like. Further, the system shown in Fig. 6 

15 comprises a control unit 1111 and a data storage device 1500 for 
recording and maintaining various kinds of data. The control unit 
1111 performs controlling processing of respective processing modules, 
processing of input/output of data, and processing of recording data. 

In the present embodiment, the system is realized by causing 

20 a computer of the information processor 100 to execute functions of the 
above-mentioned respective modules 1101, 1102, 1103, 1104 and 
1106, and the linear programming process engine 1505 1105 in 
accordance with the program. However, the present invention is not 
limited to this embodiment. A hardware source independent from the 

25 computer 110 may execute any or all of these modules and engine. 

The data storage device 1500 represents a logical space for 
storing data. In fact, data are stored in an external memory unit 150 
constituting a physical space for storing data and in a random access 



memory (RAM) 113. The data storage device 1500 comprises an 
analysis data area 1501 for storing the data to be analyzed, a work 
data area 1502 for storing data used at the time of respective 
operations such as analysis and formation of plans of measures, and a 
5 basic data area 1503 for management reforms, which stores basic data 
used for forming plans of measures for management reforms. 

Next, various kinds of data necessary to form plans of 
measures for management reforms in manufacturing industries in this 
embodiment will be explained. The necessary data include data 

10 corresponding to the status data A which have to be input by a user U, 
data corresponding to the reference data B, and data which are 
previously provided in the system. 

It is provided with a structure for accumulating the status data 
A. Input of the status data A is accepted through an input screen 

15 mentioned later. In the case where the status data A are gotten in 
from the business operation system 20, and the data structure used in 
the business operation system 20 and those which can be used in the 
system of the present embodiment are different to each other, the data 
from the business operation system 20 are gotten in the system after 

20 conversion into the data structure usable in the system. The data 
corresponding to the status data A include category-of-business data 
A10 indicating the category of business to which the subject enterprise 
belongs as shown in Fig. 8, losing-order-factor data A20 indicating 
factors of losing an opportunity to gain an order as shown in Fig. 9, 

25 extraordinary-loss-factor data A30 indicating factors which cause 
extraordinary loss as shown in Fig. 10, cost-structure data A10 A40 
indicating cost structure as shown in Fig. 11, and index data A50 as 
shown in Fig. 12. These data A10 to A50 are stored in the analysis 



data area 1501 in the data storage device 1500 as shown in Fig. 6. 
Here, Figs. 8 to 16 (explained later) show schematically a structure in 
which respective data are stored. Also, it may be said that Figs. 8 to 
16 indicate a format for displaying respective data. 
5 The category-of-business data A10 as shown in Fig. 8 are set 

at the time of using the service of assisting in forming plans of 
measures. In the example shown in Fig. 8, only one row is described 
since there is one kind of category of business to which the subject 
enterprise belongs. When the subject enterprise belongs to plural 

10 categories of business, plural rows are described. The 
category-of-business data A10 may be input every time when 
processing of forming plans of measures is performed. The 
category-of-business data A10 comprises major divisions and minor 
divisions. In the example of Fig. 8, it is recorded that the subject 

15 enterprise belongs to manufacturing industries (major division) and 
high-technology product assembling industries (minor division). 

In the losing-order-factor data A20 as shown in Fig. 9, only 
one item, i.e. delay of presenting an estimate is indicated as a 
losing-order factor. However, when a plurality of problems are 

20 extracted by benchmarking or the like, there may be a plurality of 
factors corresponding to the problems. The losing-order factor, and 
effect of a losing-order-factor to DV that corresponds to the number of 
products which could not be sold because of passing up an opportunity 
to gain an order thereof by the losing-order factor, is defined by as a 

25 relational expression. When the volume of sales (e.g. quantity of 
sales) in the current period relative to that in the previous period 
represents DV, a time period of presenting an estimate DLTq and a 
conversion factor therebetween n, the relational expression is 

r 
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expressed as follows: 

□ V = □ • DLTq (5) 

In this relational expression, as shown in Fig. 17, the time 
period of presenting an estimate is correlated with an order operation 
5 lead time, DLTo, of the business-operation-index vector f. Therefore, 
the losing-order factor is correlated with the business-operation-index 
vector f via the time period of presenting an estimate. 

In the extraordinary-ioss-factor data A30 shown in Fig. 10, too 
long scheduling total lead-time, LT, which is the total lead-time for the 
10 scheduling operation, is indicated as an extraordinary-loss factor. 
Effect of the too long scheduling total lead time, LT to DL, which 
indicates a ratio of the extraordinary loss in the current period relative 
to that in the previous period, is defined as a relational expression. 
When an extraordinary loss represents DL, a lead time DLTt and a 
15 conversion factor therebetween a, the relational expression is 
expressed as follows: 

□ L = □ • DLTt (6) 

In this relational expression, as shown in Fig. 17, the too long 
scheduling total lead time is correlated with an order operation lead 
20 time, DLTo, a scheduling operation lead time, DLTp, and a 
procurement lead time, DLTs, of the business-operation-index vector f, 
respectively. 

The cost-structure data A40 as shown in Fig. 11, lists various 
items of expenses which constitute the cost for product of the subject 
25 enterprise. In the example of Fig. 11, major items of expenses 
include, for example, overhead cost, dispatch cost, direct labor cost, 
direct material cost, total cost, operating profit, extraordinary loss, and 
profit of current period. Also, minor items of expenses include, for 



example, order/shipment operation cost, scheduling operation cost, 
procurement operation cost, product shipping cost, task assignment 
operation cost, and manufacturing operation cost. These items of 
expense correspond to tree elements in the cost-structure-element tree 
5 as shown in Fig. 5. 

The index data A50 as shown in Fig. 12 includes various 
indexes indicating the operating effectiveness and the like of the 
business operation processes in the subject enterprise as 
business-operation indexes. In the example of Fig. 12, major items 

10 include, for example, indirect labor efficiency (shipping quantity/man), 
direct labor efficiency (shipping quantity/man), and indirect labor lead 
time (number of days/time). Minor items include, for example, 
order/shipment operation labor efficiency, DFo, scheduling operation 
labor efficiency, DFq, procurement operation labor efficiency, DFs, task 

15 assignment operation labor efficiency, DFd, manufacturing operation 
labor efficiency, DFdd, order/shipment operation lead time, DLTo, 
scheduling operation lead time, DLTp, and procurement operation lead 
time, DLTs. These items are elements of the 

business-operation-index vector f as shown in Fig. 5. 

20 Next, data equal to the reference data B include 

cost-item-benchmark data BIO as shown in Fig. 14, and 
index-benchmark data B20 as shown in Fig. 15. These data describe 
the best practice in other enterprises or market places for respective 
rows. The cost-item-benchmark data BIO correspond to the 

25 cost-structure data A40 as shown in Fig. 11, and the index-benchmark 
data B20 to the index data A50 as shown in Fig. 12. 

A selling price trend data S10 as shown in Fig. 13 describe 
relative selling prices of the product in the previous period and the 
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second previous period when the selling price of the product in the 
current period is "1". These relative selling prices are determined 
from computation with reference to the selling price in the current 
period by the system. Alternatively, they may manually be input 
5 through the input device 120. 

Plan-of-measures data S20 as shown in Fig. 16 comprises a 
plurality of plans of measures S21 applicable to the subject enterprise. 
In this example, plan-of-measures data S 20 includes, as information, 
investment cost S22 and risk level S23 for each plan of measures S21. 

10 All of the above-mentioned data BIO, B20, S10 and S20 are 

stored in the basic data area 1503 for management reforms in the data 
storage device 1500. In the basic data area 1503 for management 
reforms, in addition to the above-mentioned data, an 
business-operation-index vector (general business-operation-index 

15 group) f, a plan-of-measures vector x (general plan-of-measures group), 
a matrix Mp composed of indexes and profit, and a matrix Mm 
composed of indexes and plans of measures. When an amount to be 
dealt with herein is a vector quantity, there is a case where it is 
referred to apparently as, for example, "an business-operation-index 

20 vector f". 

Here, as shown in Fig. 24, the general 
business-operation-index vector f comprises indexes representing 
degree of performance (efficiency) in the operation processing, such as 
the order/shipment operation labor efficiency, DFo, the scheduling 
25 operation labor efficiency, DFp, and the procurement operation 

lead time, DLTs. The general business-operation-index vector f is 
determined in accordance with the empirical rule in the category of 
business and previously prepared in the system side. 



The general business-operation-index vector f has the 



following constitutions: 

□ P = Mp • f (7) 

□ S = Ms • f (8) 

5 DC = (Mc + Mr) • f (9) 

□ L= Ml • f (10) 

□ P = (Ms + Mc + Mr + Ml) • f (11) 

where, 



Ms: matrix of losing-order-factor tree 
10 Mc: matrix of cost-structure-factor tree 

Mr: matrix of manufacturing-unachievable-factor tree 
Ml: matrix of extraordinary-loss-factor tree 

In a problem-index-selection processing (Step 2000 in Fig. 23), 
a problem-index vector f, for the problem which plans of measures 
15 should be formed, is selected from the general 
business-operation-index vector f. 

Namely, the problem-index vector f is selected from the 
business-operation-index vector f by means of comparing the 
cost-item-benchmark data BIO as shown in the above-mentioned Fig. 

20 14 with the cost-structure data A40 as shown in Fig. 11, or the 
index-benchmark data B20 as shown in Fig. 15 with the index data A50 
as shown in Fig. 12. 

In Fig. 17, the relationship expressed by the above-mentioned 
equation (2) is described in the form of tree-structured diagram: 

25 DP' = Mp' • f 

Fig. 17 schematically shows the relationship expressed by the equation 
(2), however, it can be displayed on a display unit in the form of such a 
tree structure. Here, tO to t51 in Fig. 17 denote elements in the tree. 
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In the lower layer of the tree, there exists elements t311 to t315. 
Further, the elements in the lower layer of the tree and the 
problem-index vectors f are linked to each other with lines to visualize 
the relationship therebetween. It would is understood that the tree of 
5 Fig. 17 is narrowed in the elements compared to the generalized tree of 
Fig. 5. 

Fig. 18 shows schematically the relationship between the 
business-operation-indexes and the plans of measures. In Fig. 18, 
the above-mentioned problem-index vector f and the plan-of-measures 

10 m^^i^ corresponding thereto are correlated to each other by the 
above-mentioned business-operation-index-plan-of-measures matrix 
Mm as shown in the equation (4). Namely, the problem-index vector f 
is associated with the plan-of-measures yJg^LM through the relational 
expression (4): 

15 f = Mm' • x'. 

The link relationship as shown in Fig. 18 may be displayed on the 
display unit 130 as a screen 131 indicating the correlation. Similarly, 
the tree-structured diagram as shown in Fig. 17 can also be displayed 
as the screen 1 31 . 

20 All of the above-mentioned problem-index vector f, a 

problem-index - profit matrix Mp', and a problem-index 
plan-of-measures matrix Mm' are stored in the work data area 1502 of 
the data storage device 1500 as shown in Fig. 6. The work data area 
1502 stores, in addition to the above-mentioned data, various kinds of 

25 data such as an input data checking table, a list of plans of measures, 
an estimated selling price, target profit, an acceptable risk level, and 
gross investment. 

Here, the input data-checking table is a checklist fixing a 



range of data to be input, i.e. input items. The input data-checking 
table comprises items to be input and flag areas corresponding thereto. 
As shown in Fig. 19 described later, when plural detail levels are set for 
analysis and formation of plans of measures, degree of details of items 
5 to be input vary depending upon the level. Accordingly, a plurality of 
input data checking tables having items to be input, which correspond 
to the detail level designated through the input screen as shown in Fig. 
19 explained later, are previously prepared. In the flag area 
corresponding to the item which has already been input, "1" is set. 

10 Next, examples of an input screen through which a user U 

inputs necessary data, and which is processed by an external 
input/output module 1106, and an output screen viewed by the user U 
will be explained with respect to Figs. 19, 20 and 21. 

Fig. 19 shows an example of an input screen through which 

15 various designations necessary for using the service to assist in 
forming plans of measures are performed, as one of screens displayed 
on the display unit 130, In an input screen 2001 as shown in Fig. 19, 
a service-designation field 2100 for inputting items necessary to 
designate which service to assist in forming plans of measures is used, 

20 and a data input field 2200 for inputting data necessary to utilize the 
service are displayed. In the example of Fig. 19, the 
service-designation field 2100 and the data input field 2200 are 
displayed together on one screen. However, the present invention is 
not limited to this example. The service-designation field 2100 and 

25 the data input area 2200 may be displayed as separate screens. The 
respective areas may further be fragmented to display as separate 
screens. 

In the service-designation field 2100 of the present 
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embodiment, a level-designation field 2110 for designating the detail 
levels of analysis and forming plans of measures, a subject-operation 
field 2120 for designating a category of the operation for which plans of 
measures are required, and a subject product-designation field 2130 
5 for designating a subject product for which plans of measures are 
required. In this embodiment, the category of business for which 
plans of measures are provided has already been designated to 
manufacturing industries so that no area for designating category of 
business is shown. When intended to select plural categories of 
10 business, an area for selecting category of business is further 
displayed. 

In the level-designation field 2110 for designating the detail 
levels of analysis and formation of plans of measures, three detail-level 
buttons are displayed as options. Namely, a "brief (stripped-down) 

15 version" button 2111 briefly proposing plans of measures, a "regular 
version" button 2112 proposing plans of measures in a regular detail 
level, and a "detailed version" button 2113 proposing detail plans of 
measures are displayed as options. The option is selected by clicking 
any one of option buttons in front of texts Indicating options with a 

20 mouse 122. In this example, the "regular version" button 2112 is 
selected as a default value. These detail levels of measures are 
different to each other in, for example, the amount of information to be 
used. Namely, when analysis is carried out on the basis of a limited 
amount of information to propose plans of measures, the results can be 

25 obtained rapidly. However, sufficient degree of accuracy is not 
always obtainable. When it may take much time to obtain the result, 
the detailed version can be selected to obtain the measures with good 
accuracy. 



In the subject-operation field 2120, an "overall" button 2121 to 
be selected when plans of measures are required for overall subject 
operations, and a "selection of operations" button 2122 for selecting a 
specific category of operation are displayed as options. By clicking 
5 either option button, selection of the option is carried out. In this 
example, the "selection operations" button 2122 is selected as the 
default value. 

The subject product-designation field 2130 is a field used for 
designating distinction of which the manufacturing process to be 

10 reformed manufactures, plural kinds of products or only a specific 
product (or a specific group of products). For distinction thereof, a 
"plural" button 2131 for designation of plural kinds of products and a 
"specific product(s)" button 2132 for designation of a specific product 
or a specific group of products are displayed as options. 

15 The data input field 2200 provides fields for inputting data 

relating to respective operations previously set for a subject enterprise. 
In the example of Fig. 19, as the operations, sales operation 2210, 
production operation 2220, procurement operation 2230, and designing 
operation 2240 are prepared. For each operation, tabs 2210a, 2220a, 

20 2230a and 2240a are provided, and the corresponding name of each 
operation is displayed. A computer 110 displays the selected 
operation tab in front of the other operation tabs such that data relating 
to the selected operation can be input. In the example of Fig. 19, the 
production operation 2220 is selected. 

25 In the example shown in Fig. 19, since the "selecting 

operation" button 2122 is selected in the subject-operation field 2120, a 
plurality of tabs are displayed on the data input field in a selectable 
manner. Subsequently, when any one of operations is selected and 



data input is completed, the screen 2001 closes. On the other hand, 
when the "overall" button 2121 is selected in the subject-operation field 
2120, all tabs of the operations displayed on the data input field 2200 
accepts the input of data. Subsequently, when data input to all tabs of 
5 the operations is completed, the screen 2001 closes. 

In the data input field 2200, a framework for inputting data, for 
example, a form of table, is previously prepared. The example as 
shown in Fig. 19 shows the state for accepting input of data with 
respect to the production operation 2220a. In this example, areas of 

10 "number" 2221, "major division" 2222, "index name" 2223, "unit"2224. 
"input area" 2225, "accuracy" 2226 and input "means" 2227 are 
displayed. On this screen, the area into which a user U has to input is 
only the "data input" area 2225. Input of data (e.g. a numerical value) 
concerning an index, which is indicated in the "index name" area 2223 

15 into the "input area" 2225, is accepted through an input device 120. 

Here, the notation in the input "means" area 2227 will be 
explained. A letter "M" indicates an item into which data have to be 
manually input via the input device 120. Although the case is not 
shown in Fig. 19 where there is an indication of letter "S" in the input 

20 "means" area, the letter "S" shows that data has been automatically 
input in the "input area" 2225 by the information processor 100. In 
this case, no input of data is required. 

The information processor 100 may be linked with, for 
example, a manufacturing management system or an accounting 

25 system. In this case, if these operation systems have data 
corresponding to the index, the information processor 100 takes therein 
their data. Therefore, the corresponding data are automatically 
indicated in the "input area" 2225. Further, the letter "S" is described 



in the corresponding column of the input "means" area 2227. 

The information processor 100 may have the above-mentioned 
input data checking module 1101 as the function to check data input to 
the "input area" 2225, with respect to, for example, necessary data are 
5 input?, the type of data is right?, the a magnitude of data is adequate?, 
or the like. Accordingly, when input data, the input data checking 
module 11 02 11 01 performs data checking processing. 

Figs. 20 and 21 show examples of the screens indicating the 
analysis result with respect to problem indexes. Fig. 20 is an example 

10 of the output screen 2002 indicating a graph referred to as a radar 
chart. Fig. 21 is an example of the output screen 2003 displaying a 
bar chart indicating values with respect to problem indexes. 

In the radar chart of Fig. 20, a circle 2310, a plurality of line 
segments 2320, each of which is allocated an index and which extend 

15 from the center of the circle 2310 to the direction of the radius thereof, 
a graphic pattern 2330 which is made with line segments connecting 
values of each axis, and indication of respective indexes 2340 are 
shown. By the display of the radar chart, a user U can know the 
matters to be reformed, i.e. the weak part of the subject enterprise. 

20 Fig. 21 shows a bar chart 2350, For example, the number of goods in 
process, lead-time for commencement of new production and the like 
are indicated. 

Next, procedure of the processing in the present embodiment 
will be explained with reference to the drawings. Here, it is assumed 
25 that the program P for assisting in forming plans of measures is 
installed in a computer 110. Further, it is assumed that various data 
in the basic data area 1503 for management reforms including the 
reference data B, as shown in Fig. 6, and various necessary data in the 
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work data area 1502 has already been stored in the data storage 
device 1500. 

As shown in Fig. 4, in the present embodiment, analysis of 
business management (Step 1000), selection of problem indexes (Step 
5 2000) and selection of plans of measures (Step 3000) are performed. 
More concretely, the analysis of business management 1000 is 
processed with in accordance with a procedure shown in Fig. 22. Also, 
Step 2000 and Step 3000 are processed with in accordance with a 
procedure shown in Fig. 23. Here, when the analysis is not needed, 
10 the processing from Step 2000 may be done, and when the problem 
indexes have been known, the processing from Step 3000 may be 
done. 

Processing of the analysis of business management is 
performed in accordance with a flow shown in Fig. 22. The computer 

15 110 displays the screen shown in the above-mentioned Fig. 19 (Step 
1100) through the external input/output module 1106 shown in Fig. 6 so 
as to accept input of data and instructions for selection of the problem 
indexes (Step 1200). Further, it is checked whether necessary data 
are input (Step 1300). 

20 In the present embodiment, it is supposed that the basic data 

for management reforms including the reference data B are previously 
stored in the computer 110. However, for example, when the 
reference data B are not yet taken in the computer 110, a message to 
prompt to take therein the data is output to a display unit in Step 1300. 

25 Further, when data of the business operation system 20 can be used, 
and when the data has already been input, no data input is needed. 
When data of the business operation system are taken therein, a letter 
"S" is indicated in the column of the input "means" area 2227 shown in 



Fig. 19 in place of a letter "M", Of course, it is possible to change a 
value that has been already input. 

At the state that necessary data has been input, analysis is 
carried out by benchmarking (Step 1400). Namely, the cost-structure 
5 data A40 shown in Fig. 11 and the cost-item-benchmarking data shown 
in Fig. 14 are compared to each other in numerical values of the 
corresponding items with respect to, for example, a ratio of sales 
amount, in this embodiment. Then, items inferior to the best practice 
are extracted. In this case, flexibility for judgement is previously set 

10 for each item. Although values indicating flexibility are not shown, a 
file which stores the values are previously set up. Similarly, the index 
data A50 shown in Fig. 12 and the index-benchmark data B20 shown in 
Fig. 15 are compared to each other in numerical values of the 
corresponding items with respect to, for example, index values, in this 

15 embodiment. Then, items inferior to the best practice are extracted. 
In this case, flexibility for judgement is also previously set for each item. 
Further, a file which stores the values are previously set up. 

The result of extraction is stored in the work data area as an 
analysis result. Output processing of the above-mentioned 

20 comparison result is performed (Step 1500). For example, the result 
is displayed on the display unit 130 in the form of a radar chart as 
shown in Fig. 20 or in the form of a bar chart as shown in Fig. 21. 
Thereby, a user U can visually recognize the problems on the business 
management of the subject enterprise. 

25 Next, processing after selection of problem indexes will be 

explained. The procedure of the processing is shown in Figs. 23 to 
26B. 

As shown in Fig. 24, problem-index-selection processing is 
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carried out by causing a computer 1 10 to select a problem-index vector 
f from the general business-operation-index vector f. The 
problem-index-selection module 1102 processes the selection of 
problem-index vector f . In this selection, the problem-index vector f 
5 relating to the items extracted in the above-mentioned analysis are 
selected. The selection can automatically be done on the basis of the 
analysis result of the problem indexes. Of course, a user U can also 
conduct the selection through an input device 120 with reference to the 
result shown in the above-mentioned Figs. 21 and 22. 
10 Next, the following relational expression between the 

problem-index vector f and the profit DP' is produced (Step 3100 in Fig. 
23): 

□ P' = Mp' • f. 

Namely, a problem-index - profit matrix Mp' is produced (Steps 3110 to 
15 3130 in Fig. 25). The matrix Mp' is produced by extracting elements 
relating to the problem-index vector f from the matrixes represented by 
the above-mentioned relational expressions (7) to (10). As an 
example, a matrix Ms will be explained with reference to Figs. 25, 26A 
and 26B. The problem-index - profit matrix Mp' producing module 
20 1 103 executes this processing. 

In the above-mentioned analysis result, the order/shipment 
operation lead-time LT is contained in the indexes elected as the 
problem-index vector f. Then, Fig. 26A shows a portion of the 
losing-order-factor tree, which relates to the order/shipment operation 
25 lead time LT and the matrix Ms. As shown in Fig. 26A, tree elements 
t1, t21 and t22 relate thereto. 

As shown in Fig. 26B, gross sales DS represented by the 
product of a Dselling price {n@p) computed from the selling price trend 



data S10 shown in Fig. 13 and a volume of sales DV of the content of 
the tree t21; namely, gross sales DS (compared to the previous period) 
which correspond to lost of order will be discussed. Here, the 
above-mentioned equation (5) is further substituted into DV since DV 
5 has the relationship of the equation (5). A product of the Dselling 
price (□@p) and the coefficient p in the equation (5) is represented by 
aq. Further, when a coefficient is aqo, a lead time of presenting an 
estimate DLTq is expressed with the relating order/shipment operation 
lead time DLTo by the following equation: 

10 DS = aq X aqO xDLTo (12). 

Further, when the product of the above-mentioned aq and aqO 
is aO, the following equation can be obtained: 

□ S = aO xDLTo (13). 

By the way, there is the following relationship: 
15 DS = Ms* • f. 

Also, it is assumed that, as shown in Fig. 17, one problem index f 
relates to one element in the matrix Ms', Ms' is expressed as follows: 
Ms' = {0 0 0 0 aO 0 0}. 
Matrixes Mp', (Mc' + Mr') and Ml' can be obtained in the same 

20 manner. 

Subsequently, a matrix for problem-index - profit, i.e. a matrix 
Mp' for profit-and-loss-calculation tree is made by using the matrixes 
Mp', Ms', (Mc' + Mr') and Ml' thus obtained (Step 3120). The matrix 
Mp' is expressed by the following equation: 
25 Mp' = {Mp' Ms' (Mc* + Mr') Ml'} (14). 

Then, a relational expression of the problem-index vector f 
and the profit DP' is determined as follows (Step 3130): 

□ P' = Mp' • f. 
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Next, explanation will proceed with a processing for forming 
plans of measures. The problem-index - plan-of-measures matrix Mm 
producing module 1104 as shown in Fig. 6 performs this processing. 
First, a risk level is input as shown in Fig. 23 (Step 3210). The risk 
5 level is one of keys for selecting each plan of measures in the 
plans-of-measures data S20 as shown in Fig. 16. In this embodiment, 
it is assumed that the risk level is input to be "2 or lower". 

Then, a relational expression between the problem-index 
vector f and the plan-of-measures y/^(iWr-i'^ is produced (Step 3220). 

10 Specifically, processing is carried out in accordance with the procedure 
shown in Fig. 27. First, on the basis of the business-operation-index - 
plan-of-measures matrix Mm, a problem-index - plan-of-measures 
matrix Mm' is produced. The rows relating to the problem-index 
vector f selected as mentioned above are first picked up from the 

15 matrix Mm. Columns which have an element other than 0 in the 
respective rows picked up and whose risk levels are equal or lower 
than the designated level are extracted therefrom. The matrix Mm' is 
constituted by the extracted columns. Fig, 28 shows this processing 
schematically. As shown in Fig. 28, this processing produces the 

20 matrix Mm' correlating the problem index f with the plans of measures 
X' from the matrix Mm which correlates the general 
business-operation-index vector f with the general plan-of-measures 

Subsequently, plans of measures residing in the rows of the 
25 generated matrix Mm' are selected from the general plan-of-measures 
l^^fiS as a potential plan-of-measures vectors x' (Step 3222), 
Specifically, as potential plans of measures, one or more plans of 
measures which correspond to the relative columns of the matrix Mm' 
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are selected from the plans of measures stored in the plan-of-measures 
data S20 as shown in Fig. 16. In this case, the risk level is input to be 
"2 or lower" in Step 3210 so that plan-of-measures data Nos 1 to 9 in 
the plan-of-measures data S20 are selected. Namely, the potential 
5 plan-of-measures which is composed of 9 rows and 1 column 

having elements x1 to x9, as indicated in the following equation is 
obtained: 

10 

equation 1 



15 Next, on the basis of the investment costs recorded in the 

plan-of-measures data S20 as shown in Fig. 16, a gross-investment 
matrix Mi is produced (Step 3223). Namely, the investment cost with 
respect to the respective plan-of-measures data included in the 
potential plan-of-measures ^^^tel' are picked up from the 
20 plan-of-measures data S20 in the arrangement of rows and columns of 
the plan-of-measures data S20 to obtain the following equation: 
Mi = {ml m2 m3 m4 mS m6 m7 m8 m9}. 
By the use of numerical values of the investment cost as 
shown in Fig. 16, the equation is expressed as follows: 
25 Mi = {5 7 3 10 10 10 3 10 10}. 

Next, a relational expression between the problem index and 
the plans of measures is produced (Step 3224). Here, by the use of 
the selected problem-index vector f , the produced matrix Mm' and the 



4 4 



potential plan-of-measures v ector x', the following relational expression 
is obtained: 

f = Mm' • X' (4) 

where Mm' is represented by 
5 Mm' = {mij} ODiDT ODjDQ. 

Namely, Mm' is a matrix composed of 7 rows and 9 columns, which has 
mij as the elements. 

By the use of the plan-of-measures data S20 as shown in Fig. 
16. the relationship defined by the equation (4) is diagrammatically 

10 shown in Fig. 29. In Fig. 29, the correlation of the problem indexes 1 
to 7 and the plans of measures 1 to 9 is indicated with the elements of 
the .matrix Mm'. Further, processing variables {0, 1} corresponding to 
x1 to x9 are defined, respectively. The selected potential plan of 
measures include, for example, "introduction of order management 

15 subsystem 1", "introduction of order management subsystem 2", 
"introduction of order management subsystem 3", "introduction of 
production management subsystem 1", "introduction of production 
management subsystem 2", "introduction of production management 
subsystem 3", "introduction of procurement management subsystem 1", 

20 "introduction of procurement management subsystem 2" and 
"introduction of a plant for production". 

The plan-of-measures vector x' is formed by the processing so 
far. The problem-index - plan-of-measures matrix Mm producing 
module 1104 causes a display unit 130 to display the obtained plans of 

25 measures through the external input/output module 1106. 
Alternatively, the obtained plans of measures are printed out by a 
printer 140, when instructed externally. 

In this stage, it is considered that a plurality of the plans of 
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measures is selected. Namely, a plurality of the potential plans of 
measures is selected. Among these potential plans of measures, 
plans of measures to be executed are further selected. This 
embodiment has a function to assist in selecting the optimum plans of 
5 measures within the gross investment, as mentioned later. However, 
this selection can be done in accordance with a user's U opinion. 

Next, processing of selecting the plans of measures to be 
executed, i.e. the optimum plans of measures, from a plurality of the 
potential plans of measures is performed. 

10 In the flow of Fig. 23, the computer 110 accepts input of the 

gross investment (Step 3310). The gross investment is a gross 
amount of cost used for management reforms. The computer 110 also 
accepts input of the target profit. The input gross investment and 
target profit are stored in the work data area 1502 in the data storage 

15 device 1500 as shown in Fig. 6. The external input/output module 
1106 performs the processing at this stage. 

Next, the final plans of measures to be executed is selected 
from the potential plans of measures vectors x' (Step 3320), This 
process for selection is performed through the external input/output 

20 module 1106 and the linear programming process engine 1105 as 
shown in Fig. 6, in accordance with the procedure as shown in Fig. 30. 

First, limiting conditions are set (Step 3321). It is assumed 
that there are two limiting conditions as follows: 

(1) Gross investment Inv necessary to execute the each plan of 
25 measures is equal or lower than the input gross investment I. 

(2) Each plan of measures is either "executed" or "not executed". 
These conditions are expressed with equations as follows: 

I > Inv 



Inv = Mi • X' (16) 

I > Mi • X* 
xj = {0, 1}. 

Subsequently, an objective function is set (Step 3322). First, 
5 in consideration of: 

□ P' = Mp' • f (2) and 

f = Mm' • X' (4), 

the following equation is obtained: 

□ P' = Mp' • Mm' • X' ...... (17). 

10 Then, the equation (17) is set to be the objective function for obtaining 
plans of measures, which maximize DP'. 

Next, the linear programming process engine 1105 performs a 
processing of linear programming. Namely, plans of measures are 
found which satisfy the limiting conditions and maximize the objective 

15 function (Step 3323). The equation (17) calculates the profit in the 
case where the each obtained plan of measures is employed. 

It is examined whether the calculated profit is equal or larger 
than the target profit stored in the work data area 1502 of the data 
storage device 1500 (Step 3410). When the calculated profit is equal 

20 or larger than the target profit, the plans of measures are output (Step 
3420). Note that the target profit may not be set. In this case, all of 
the potential plans of measures are output. Further, the target profit 
may be set to be "0". In this case, if the calculated profit is larger than 
0, all of the plans of measures are output. 

25 On the other hand, when the calculated profit is less than the 

target profit , the plans of measures, which do not satisfy the conditions 
in the preceding steps are output on the display unit 130 (Step 3430). 
Concurrently, a message that requires any one of instructions among 



that the gross investment is changed, that the risk level is changed, 
and that the processing is finished, is displayed on the display unit 130. 
Here, when finish of the processing is instructed, the processing 
finishes (Step 3440). On the other hand, after accepting the 
5 instruction to change the gross investment through the input device 120 
(Step 3450), the processing from Step 3310 is performed again. 
Alternatively, when accepted the instruction to raise the risk level 
through the input device 120 (Step 3460), the processing from Step 
3210 is performed again. These processing are repeated until plans 
10 of measures, which satisfy the conditions, are selected, or finish of the 
processing is instructed. Here, the external input/output module 1106 
performs output of the plans of measures, output of the results of the 
processing, output of the message, acceptance of the instructions and 
the like. 

15 Next, concrete examples of formation of plans of measures for 

management reforms as mentioned above will be shown. 

As coefficients relating to the gross sales (compared to the 
previous period) DS, the below-mentioned a1, a2 and a3 are given. 
Further, as coefficients relating to the gross cost (compared to the 

20 previous period) DC, below-mentioned b1, b2 and b3 are given. 
Furthermore, as coefficients relating to the gross extraordinary loss 
(compared to the previous period) DL, the below-mentioned c1, c2 and 
c3 are given. 

a1: coefficient of sales increase by decrease of the number of 
25 goods in process 

a2: coefficient of sales increase by decrease of the lead time 
for commencement of new production 

a3: coefficient of sales increase by decrease of man-hour in 
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the scheduling operation 

b1: coefficient of cost-cutting by decrease of the number of 
goods in process 

b2: coefficient of cost-cutting by decrease of the lead time for 
5 commencement of new production 

b3: coefficient of cost-cutting by decrease of man-hour in the 
scheduling operation 

c1: coefficient of extraordinary loss by decrease of the number 
of goods in process 
10 c2: coefficient of extraordinary loss by decrease of the lead 

time for commencement of new production 

c3: coefficient of extraordinary loss by decrease of man-hour 
in the scheduling operation 

In addition, it is assumed that as individual problem index 
15 included in the problem-index vector f, a "ratio of decrease of the 
number of goods in process", a "ratio of decrease of the lead time for 
commencement of new production", and a "ratio of decrease of 
man-hour in the scheduling operation" have been determined. 

By the use of the coefficients and ratios mentioned above, 
20 DP^-Mp' • f 

is given as follows: 
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» I 

equation 2 



5 Then, it is assumed that elements of the matrix Mm' are 

selected from the problem-index - plan-of-measures matrix Mm 
previously given on the basis of the above-mentioned problem-index 
vector f as follows: 

m11: coefficient of decrease in the number of goods in 
10 process by cell production (80%) 

ml 2: coefficient of decrease in the number of goods in 
process by a production management system (5%) 

m21: coefficient of decrease in lead time for commencement 
of new production by cell production (80%) 
15 m22: coefficient of decrease in lead time for commencement 

of new production by a production management system (5%) 

m31: coefficient of decrease in man-hour in the scheduling 
operation by cell production (-5%) 

m32: coefficient of decrease in man-hour in the scheduling 
20 operation by a production management system (50%) 

Further, as the plan-of-measures \iiS|3r|^' corresponding to 
the problem-index vector f, x1 and x2 are determined by the matrix 
Mm'. Here, it is assumed that the following plans of measures are 
determined. 

25 x1: adoption of cell production system (when adopted, x1 = 1; 

when not adopted, x1 = 0) 

x2: introduction of a production management system (when 
introduced, x2 = 1; when not introduced, x2 = 0) 

5 0 



By the use of these, 
f = Mm' • X' 
is given as follows: 

5 



equation 3 

10 



Next, anaong the above-mentioned plans of measures, x1 and 
15 x2, the optimum plan of measures is selected. For this selection, the 
limiting conditions are set. First, input of the gross investment I is 
required. Subsequently, the limiting conditions (1) and (2) are set as 
follows: 

(1) I > Mi • X' 
20 Where it is assumed that: 

gross investment in the case where the cell production system 
is adopted: 5,000,000 yen 

gross investment in the case where the production 
management system is introduced: 7,000,000 yen. 
25 Accordingly, the limiting condition (1) is expressed as follows: 

I > {5M¥ 7M¥} • X'. 
(2) The respective plans of measures, x1 and x2, are set 
to be "1" when adopted, or "0" when not adopted. 

5 1 



Next, an objective function is set. The objective function is 
represented with the above-mentioned equations (18) and (19) as 
follows: 

5 



equation 4 

10 

Solutions to the equation (19), which DP becomes maximum 
are found with respect to the case where any one of x1 and x2 is ^ 

15 adopted, and the case where both of x1 and x2 are adopted. 
Subsequently, the profit is calculated with respect to the each resultant 
solutions, the gross investment is calculated therefor and it is 
examined whether the calculated gross investment is equal or lower 
than the gross investment previously input. 

20 In the exemplified case, DP can be found with respect to all of 

the combinations to obtain the optimum solution because of the small 
scale and simplicity. However, the larger the number of possible 
combinations becomes, the longer the time for finding solutions thereto 
becomes. Therefore, it is necessary to find solutions through an 

25 appropriate algorithm. For example, the above-mentioned linear 
programming algorithm can be used. 

Thus, since the plan of measures, which can be adopted in 
management reforms, is not always single, it is hard to determine the 
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optimum solution with consideration given to all of the possible 
combinations. While the above-mentioned example is very simple, it 
is considered that a plurality of the potential plans of measures is 
generated because, in fact, a lot of matters are involved in 
5 determination of the optimum solutions. In such cases, it is hard to 
select the plans of measures to be executed, from a plurality of plans 
of measures, at the discretion of a human. Hence, as mentioned 
above, the present embodiment assists a human to determine the plan 
of measures through, for example, the linear programming process 
10 engine. 

In the present embodiment, the gross investment can be 
changed. ' Therefore, it is possible to know how the plans of measures 
to be executed vary depending upon the difference in the gross 
investment, by setting the gross investment to various amounts of 
15 money. Namely, it is possible to simulate what degree of 
management reforms can be executed with how much money is 
invested. 

Further, the risk level can be changed in the present 
embodiment (Step 3210 in Fig. 23). Thus, it is possible to change the 

20 potential plans of measures X' to be adopted by changing the risk level 
to change the relational expression between the problem indexes and 
the plans of measures. Namely, a range of acceptable risk is 
broadened by raising the risk level so that the number of the potential 
plans of measures increases. It is useful to find a more effective plan 

25 of measures in the case where the gross investment is limited. 

When the risk levels are the same in all of the plans of 
measures, no judgement thereof is required. Also, it is possible to 
employ a constitution that the plans of measures are determined with 
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disregard to the risk level. 

In the above-mentioned embodiment, the plans of measures 
are determined by means of the problem-index - profit matrix Mp' and 
the problem-index - plan-of-measures' matrix Mm'. Thereby, it is 
5 possible to reduce load of the combination operation in determination 
of the plans of measures. Therefore, even a computer generally 
distributed can perform the processing and it is expected to speed up 
the processing. 

Further, the matrix Mp includes elements that vary depending 
10 upon the conditions of market. The matrix Mm includes elements that 
vary depending upon the evolution of plans of measures. In the 
above-mentioned embodiment, data are independent to each other so 
that content of the respective data can be given a necessary 
maintenance. Thus, it becomes possible to cope with more recent 
15 market environment, plans of measures and the like by giving 
maintenance. 

As mentioned above, according to the present invention, it is 
possible to assist in forming plans of measures for management 
reforms in an enterprise. Namely, by only input of necessary data and 

20 instructions, even an inexpert manager can obtain plans of measures 
for management reforms with indexes indicating the condition of 
business operation of his/her enterprise. 

Further, according to the present invention, plans of measures 
can be obtained with input of only the status data of the subject 

25 enterprise since the data previously provided can be used as data 
other than the status data of the subject enterprise. Therefore, the 
system of assisting in forming plans of measures for management 
reforms is suitably used by a service provider such as a consultant, 



who render a service to propose plans of measures for management 
reforms to an enterprise. 

In the above-mentioned embodiment, the plans of measures 
are proposed by the system of the present invention. However, plans 
5 of measures are formed by another system, and adequacy of the 
formed plans of measures can also be verified by the above-mentioned 
system. Namely, the potential plans of measures are found by the 
same procedure as mentioned above. Subsequently, it is possible to 
verify the adequacy of the plans of measures formed by another 

10 system through examining whether it is included in the potential plans 
of measures found. 

The present invention makes it possible to form specific plans 
of measures for management reforms of an individual enterprise 
regardless of the experience of a person who forms the plans. 

15 Further, it makes possible to verify the adequacy of formed plans of 
measures. 



